For many years the study of impulsivity has been a productive research field due to its implications in various psychiatric and behavioral disorders ([@bib0005], [@bib0085], [@bib0160], [@bib0180], [@bib0185], [@bib0225]), and its relationship with several risk behaviors such as substance use ([@bib0120], [@bib0130], [@bib0200]).

The relationship between impulsivity and substance use is a very important issue, since previous studies have pointed out an association between the presence of substances use and other risk behaviors during the adolescents ([@bib0015], [@bib0150], [@bib0220]), a period when substance use starts to occur ([@bib0040]). The median age of onset for substance use disorders is between 14 and 15 years ([@bib0110], [@bib0210]). This early onset increases the risk of having physical and mental health problems in the future ([@bib0105], [@bib0170]).

The relationship between different forms of impulsivity and early use and abuse of different substances has been widely studied ([@bib0045]). More specifically, some authors have found that disinhibition is directly associated with greater use of substance in girls and indirectly associated in boys ([@bib0245]). Higher impulsivity levels in decision-making tasks are significantly correlated with the age of first alcohol, tobacco and cannabis use. More impulsive adolescents are also more likely to experiment and use substances as well as to develop substance use disorders ([@bib0045]). Concerning the pattern of use, high impulsivity in early adolescents represents an important risk factor for binge drinking ([@bib0045]) and drug use escalation ([@bib0165]).

There is not an agreed scientific definition of impulsivity ([@bib0025], [@bib0190], [@bib0200]) but most authors agree that it includes features such as lack of planning, inattention, preference for sooner outcomes or lack of capacity to remain focused on a task ([@bib0075], [@bib0115]). Concurrently to this theoretical debate, there have been many attempts to develop psychometrically robust instruments to assess impulsiveness. As a result, there are multiple self-report questionnaires available such as the Zuckerman-Kuhlman\'s ImpSS subscale ([@bib0255]), the UPPS-P Impulsive Behavior Scale ([@bib0030]), Temperament Inventory Character, TCI ([@bib0010]), or the Barratt Impulsiveness Scale, BIS ([@bib0145]). However, most of them have been validated with adults, and since they are worded to measure adult behaviors, specific versions for adolescents are needed ([@bib0060]).

The BIS is one of the most commonly administered self-reports for the assessment of impulsiveness in both research and clinical settings ([@bib0195]), and it has been highly influential for contemporary conceptualizations of impulsivity in both personality and clinical literature ([@bib0205]). The last version of this test, the BIS-11, has shown high reliability (Cronbach\'s α = .83) and high predictive validity to assess high risk behaviors including symptoms of conduct disorders, attention deficit disorders, substance use and suicide attempt, both in adults and adolescents ([@bib0175], [@bib0195], [@bib0230]). A version for adolescents and children, BIS-11-A, was developed by [@bib0060], and validated in Spain and Colombia only with children ([@bib0020], [@bib0035]).

A validation with Spanish-speaking adolescents was carried out in Chile with a sample aged between 14 and 19 years old ([@bib0175]). However, in this study the version used ([@bib0145]) is not properly adapted to adolescent contexts. For example, in this version participants are asked about switching residence or job positions instead of reporting on changes in groups of friends or in their professional interests as grownups, as it is suggested in the adolescents adaptation developed by the original authors ([@bib0060]). Besides, in this study no factor analysis was performed to assess the structure of the self-report and the underlying dimensions. Therefore, it seems that a proper adaptation of the BIS-11-A for Spanish adolescents is needed.

The BIS-11 for adults ([@bib0145]) is made up of 30 Likert-type items and its validation provides a global score and three subscores: attentional impulsiveness, motor impulsiveness and non-planning impulsiveness ([@bib0135]). Nevertheless, its structure still remains unclear when used with adolescents. Some previous studies have replicated this structure with children ([@bib0020]), and with adolescents ([@bib0070], [@bib0230]); although some differences emerged in the composition of each factor. Other authors have found a simpler structure with only two factors, namely, a General Impulsiveness factor including attention, cognitive and motor items, and a Nonplanning Impulsiveness factor ([@bib0060], [@bib0250]).

The goal of this study is to offer an alternative and more adequate Spanish version of the BIS-11-A to overcome limitations of previous adaptations, as well as to assess its psychometric properties including reliability and predictive validity regarding substance use. Moreover, we aim to conduct the first factorial analysis of the Spanish version of the BIS-11-A, contributing to the debate on its components. This report has been written following criteria for being more clear and easier to read ([@bib0065]).

Method {#sec0005}
======

Participants {#sec0010}
------------

Initially, 1,321 students enrolled in the second course of 16 Spanish secondary schools, both public and private, located in three different cities (Gijón, Oviedo and Avilés) were surveyed. Selection of schools was performed following a random stratified and incidental procedure. To control for age effects, data from those adolescents who were older than 15 years old was excluded (see flowchart in [Figure 1](#fig0005){ref-type="fig"}). A total of 1,236 participants aged 12 to 14 years old were retained. 45.3% of them belong to Gijón, 33.4% to Oviedo and 21.3% to Avilés. In order to detect random answers the Oviedo Infrequency Scale ([@bib0055]) was used. Eventually, and following the rules established by the authors of the scale, 53 questionnaires were discarded.Figure 1Flowchart of participants entering in the study.

The final sample was made up with 1,183 participants (89.55% of the initial sample). Mean age was 12.98 years (*SD* = 0.54) and 55.3% of them were boys. This age range was selected to assess impulsivity at an early stage before possible interactions with substance use or abuse could take place ([@bib0100], [@bib0155]). Besides, this would allow clarifying if the BIS-11-A could be used as a screening questionnaire to detect populations in risk of early use or abuse. The majority of the participants (91.8%) were born in Spain, and 71.68% lived with both parents. Participation in the study was voluntary and was approved by the centers and the education authorities. None of the students refused to participate.

Instruments {#sec0015}
-----------

Sociodemographic data. Participants were required to provide information on their age, school year, gender and country of birth.

Infrequency scale. An infrequency scale was used with the aim of detecting those questionnaires that had been filled up at random or in an erratic manner (Oviedo Infrequency Scale, INF-OV) ([@bib0055]). This instrument is composed of 12 items mixed throughout the survey. Participants are required to respond to Likert-type items (from totally disagree to totally agree) about obvious facts such as "I know people who wear glasses" or "I have sometimes watched films on TV". Following the author\'s rules, participants with more than three wrong answers were excluded.

Impulsivity. A Spanish translation of the BIS-11-A ([@bib0020], [@bib0060]) was used. This version was independently translated back into English by a professional translator, founding no significant differences between her translation and the original. The BIS-11-A is composed of 30 items with Likert-type questions in which participants report the frequency of different behaviors (1 if rarely or never, 2 if occasionally, 3 if often or 4 if almost always or always). The total score ranged from 30 to 120 and the internal consistency with adolescents ([@bib0060]) was good (α = .78).

Substance use. Last month alcohol, tobacco and cannabis use were evaluated using items from the ESPAD ([@bib0050]). Participants were also asked to report the frequency of intoxication episodes and binge drinking in the last month. Binge drinking was defined as the consumption of 5 or more standard drink units (SDUs) -4 or more for women- on a single period of two hours ([@bib0140]).

Problem drinking. The presence of problems associated with the use of alcohol was also surveyed using the Spanish version ([@bib0090]) of the Rutgers Alcohol Problem Index, RAPI ([@bib0235]). This self-report has shown excellent internal consistency reliability (Conbrach α = .91) and predictive validity. Participants have to answer 23 Likert-type items with responses ranging from 0 to 3 on how many times a certain alcohol-related event had occurred over the past year. A cut-off score equal or higher than 7 points is suggested in the Spanish adaptation as indicative of alcohol abuse and dependence among adolescents, so it was used as an indicator of problem drinking.

Procedure {#sec0020}
---------

All the questionnaires were computerized and adapted to an electronic tablet framework (Samsung Galaxy Tab2 10.1). The software was designed to warn participants if there were skipping any questions and to avoid making unnecessary queries based on previous answers. Participants were given guarantees of total confidentiality and anonymity by assigning a numerical ID to each student and not retaining any personal data.

Schools were contacted by telephone. Participants filled out the battery during school time, in their own classroom and in a single session with an average of 25 students per classroom. Only specifically-trained researchers supervised the session and explained how to complete the battery without specifying the aim of the study. They also answered any possible questions in case of need. No teaching staff was present.

Data analysis {#sec0025}
-------------

Descriptive analyses were carried out for each one of the BIS-11-A items and for substance use. An Exploratory Factor Analysis was performed using as input the matrix of polychoric correlations between items (based on scores provided by the Bartlett\'s Sphericity Test and the Kaiser-Meyer-Olkin Index). The extraction method used was Unweighted Least Squares (ULS) with Promin rotation and the number of factors was determined by Optimal Implementation of Parallel Analyses (PA) ([@bib0215]) with 1,000 resampling operations. Given the presence of Likert-type items the Least Squares method is the most adequate. More specifically, the ULS showed the best goodness-of-fit and it is consistent with the scale format. Due to the relationship between factors found in previous studies Promin rotation was chosen ([@bib0125]). The goodness-of-fit of the data to the model was established through percentage of total variance explained by the factors, the Goodness-of-Fit Index (GFI) and Root Mean Square of Residuals (RMSR).

Analyses of reliability and predictive validity were also carried out. For the reliability analyses the polychoric Cronbach\'s alpha for ordinal data was calculated for the whole scale and for the subscales, if any. Binary logistic regressions were performed to assess predictive validity of the BIS-11-A in relation to substances use and problem drinking. Subsequently, receiver operating characteristic (ROC) curve was analyzed in order to determine the optimum cut-off point for maximizing the sensitivity and specificity of the BIS-11-A in detecting the presence of intoxication episodes, binge drinking and problem drinking.

Data analyses were carried out with SPSS 19.0 and FACTOR 9.2 ([@bib0095]).

Results {#sec0030}
=======

Descriptive statistics {#sec0035}
----------------------

The mean total score of the BIS-11-A was 60.69 (*SD* = 11.40), and there were significant differences between males (*M* = 59.98; *SD* = 11.13) and females (*M* = 61.57; *SD* = 11.67), *t*~1181~ = -2.39, *p* = .017. However, the magnitude of the differences was very small (*η*^2^ = .005). [Table 1](#tbl0005){ref-type="table"} shows the results of the descriptive analysis of the items.Table 1Frequency of response on each BIS-11-A item.Items BISBIS Response alternatives1234130.138.3265.7246.239.311.23.3315.639.435.29.8447.832.5145.6557.5327.82.7626.441.824.17.7731.336.417.315848.231.415.64.8924.234.829.411.61045.526.517.810.21152.725.612.69.11221.131.834.712.31322.531.52718.91444.335.215.64.915920.528.841.8164429.219.47.41747.334.213.551829.335.219.815.71944.934.514.16.5202842.122.972178.517.82.80.92269.921.26.32.62313.923.340.222.62474.717.26.21.92569.8196.94.2263237.9219.1271332.230.923.92855.525.412.76.4292121.125.432.53021.4333411.7[^1]

Last month prevalence of alcohol, tobacco and cannabis use was 18.9%, 6.6% and 3.6%, respectively. Regarding last month intoxication episodes, 3.9% of participants referred at least one, and 2.3% of females and 2.4% of males referred binge drinking in the past month. Finally, the mean score of the RAPI was 0.77 (*SD* **=** 4.9), and 4.1% reported problem drinking according to the RAPI cut-off.

Factor structure {#sec0040}
----------------

The Kaiser-Meyer-Olkin Index value was .87 and the Bartlett Sphericity test was statistically significant (*χ*^2^~(435~, ~1183)~ = 9035.83, *p* \< .001). Parallel Analyses recommended the extraction of two factors with a total variance explained of 34% (24.7% factor I and 9.3% factor II). Values of both GFI (.95) and RMSR (.065) showed a good fit of data. Factor weights of the factor items ranged from .32 to .80 ([Table 2](#tbl0010){ref-type="table"}).Table 2Factor weights of each item on the first-order factors and total variance explained.ItemsFactor IFactor II(1) *Planifico lo que tengo que hacer* (I plan what I have to do).50(2) *Hago las cosas sin pensarlas* (I do things without thinking).64(3) *Tomo decisiones rápidamente* (I make up my mind quickly).40(4) *Soy una persona despreocupada* (I am happy-go-lucky).37(5) *No presto atención a las cosas* (I do not "pay attention").49(6) *Mis pensamientos van demasiado rápido*(My thoughts are racing too fast).57(7) *Planifico mi tiempo libre* (I plan my spare time.44(8) *Soy una persona que se controla bien* (I am self-controlled.35(9) *Me concentro fácilmente* (I concentrate easily).44(10) *Soy ahorrador* (I am a "saver").32(11) *No puedo estar quieto en el cine o en la escuela* (I cannot stand still at movies or school).61(12) *Me gusta pensar y darle vueltas a las cosas* (I like to think carefully about things).41(13) *Planifico mi futuro* (I plan for my future).80(14) *Digo cosas sin pensarlas* (I say things without thinking).79(15) *Me gusta pensar en problemas complicados*(I like to think about complex problems).50(16) *Cambio de parecer sobre lo que quiero hacer cuando sea mayor* (I change my mind about what I will do when I grow up)(17) *Actúo impulsivamente* (I act "on impulse").79(18) *Me aburro fácilmente cuando trato de resolver problemas mentalmente* (I get easily bored when solving thought problems).33(19) *Actúo según el momento* (I act on the spur of the moment).76(20) *Pienso bastante bien las cosas* (I am a great thinker).64(21) *Cambio de amigos* (I change friends)(22) *Compro cosas por impulse* (I buy things on impulse).51(23) *Puedo pensar en un solo problema a la vez* (I can think about one problem at a time)(24) *Cambio de aficiones y deportes* (I change hobbies and sports)(25) *Gasto más de lo que debería* (I spend more than I should).42(26) *Cuando pienso en algo, otros pensamientos se agolpan en mi mente* (When I think about something, other thoughts pop up in my mind).57(27) *Estoy más interesado en el presente que en el futuro* (I am more interested in the present than in the future)(28) *Estoy inquieto en los cines y en las clases* (I am restless at the movies or lectures).64(29) *Me gustan los juegos de tablero como el ajedrez, las damas o el parchís* (I like to play chess or checkers).35(30) *Pienso en el futuro* (I am future oriented).77% Total variance24.79.3[^2]

The items loaded in factor I were related to General Impulsiveness (attentional, cognitive and motor impulsiveness) and those loaded in factor II were related to Nonplanning Impulsiveness. Items 16, 21, 23, 24 and 27 had weights lower than .30, being not adequate in this sample. Correlation between both factors suggests the presence of a second-order factor of Impulsiveness (*r* = .48).

Reliability {#sec0045}
-----------

The Cronbach\'s alpha of internal consistency for ordinal data of the BIS-11-A was .87. The internal consistency of the subscales was .91 and .85 for General Impulsiveness and Nonplanning, respectively. 87% of the items had an item-test correlation higher than .25. However, the internal consistency did not increase when those other items were removed. These results showed that all BIS-11-A items contribute significantly to the total score.

Predictive validity {#sec0050}
-------------------

The results of logistic regressions indicated a significant predictive power of BIS-11-A for last month substance use and heavy drinking. Concretely, the BIS-11-A offered odds ratios of 1.06 for alcohol (CI95%: 1.05-1.08, *p* \< .001), 1.12 for tobacco (CI95%: 1.09-1.15, *p* \< .001) and 1.11 for cannabis use (CI95%: 1.08-1.15, *p* \< .001). Concerning heavy drinking, the BIS-11-A showed an odds ratio of 1.12 (CI95%: 1.09-1.16, *p* \< .001) for last month intoxication episodes, 1.15 (CI95%: 1.09-1.22, *p* \< .001) for binge drinking among males and of 1.08 (CI95%: 1.04-1.13, *p* \< .001) among females. Finally, logistic regression showed an odds ratio of 1.11 (CI95%: 1.08-1.14, *p* \< .001) to predict problem drinking.

The area under the ROC curve was .83 (CI95%: .77-.89) for the presence of intoxication episode, .87 (CI95%: .80-.95) for binge drinking among males, .79 (CI95%: .67-.92) for binge drinking among females and .81 (CI95%: .74-.88) for problem drinking. Sensitivity and specificity indexes according to this area under the curve are shown in [Table 3](#tbl0015){ref-type="table"}. Nonetheless, due to the high false positive rate in intoxication episodes (37.7%) and problem drinking (35.3%), a more suitable clinical approach was used with this index. This other approach allowed balancing the values of sensitivity and specificity in order to minimize the presence of false positives. Subsequently, the ROC curve indicated that a BIS-11-A total score of 73 maximized the sensitivity and specificity of the impulsiveness level for the detection of intoxication episodes. This threshold showed a sensitivity of 69.6% (CI95%: 58.8%-80.4%) and a specificity of 85.3% (CI95%: 74.5%-96.1%). Therefore, false positive rates were reduced from 37.7% to 14.7%. Regarding problem drinking, a total score of 73 showed a sensitivity of 67.3% (CI95%: 56.5%-78.1%), and a specificity of 85.4% (CI95%: 74.6%-96.2%). Finally, a score of 73 showed a sensitivity of 68.8% (CI95%: 58%-79.6%) in males and 75% (CI95%: 64.2%-85.8%) in females for binge drinking with a specificity of 85.4% (CI95%: 74.6%-96.2%) and 83.4% (CI95%: 72.6%-94.2%), respectively.Table 3BIS-11-A sensitivity and specificity according to the area under the ROC curve.Sensitivity (95% Confidence Interval)Specificity (95% Confidence Interval)Intoxication episodes82.6% (71.8% - 93.4%)62.3% (51.5% - 73.1%)Male binge drinking75% (64.2% - 85.8%)83.5% (72.7% - 94.3%)Female binge drinking75% (64.2% - 85.8%)85.1% (74.3% - 95.9%)Problem drinking79.6% (68.8% - 90.4%)64.7% (53.9% - 75.5%)

Discussion {#sec0055}
==========

The purpose of the current study was to adapt the BIS-11-A for its use with Spanish-speaking early adolescents as well as to assess its psychometric properties, factor structure and predictive validity. Due to the relevance of this instrument in the assessment of impulsiveness the availability of an adequate Spanish adaptation of the BIS-11-A is very important for research and clinical purposes. The results show that the BIS-11-A is a valid and reliable self-report for the assessment of impulsiveness, with good criterion validity to predict impulsivity-related outcome such as of problem drinking and high risk drinking patterns in early adolescents.

In our opinion, the previous validation of the BIS-11-A with Spanish-speaking adolescents carried out by [@bib0175] seems not to be properly adapted to the adolescent context. Several items (1, 14, 20, 25 and 27) were not reworded to measure adolescent behaviors and characteristics, as it is suggested in the adaptation to adolescents developed by the original authors of the BIS-11-A ([@bib0060]). Others (17 and 23), were not present in the aforementioned version. In our study, we have utilized the reworded items strictly following the recommendations of the original authors, as translated by [@bib0035]. For example, instead of asking the adolescents about "residence changes" they are asked about "switching friendships", which is the more adequate to the situation of this population and representative of their impulsivity.

Moreover, no replication of the factorial structure of the BIS-11-A has been carried out with Spanish-speaking populations. In our study, the BIS-11-A presents 2 first-order factors named General Impulsiveness (which includes items related to attentional, motor and cognitive aspects of impulsiveness) and Nonplanning Impulsiveness, mainly compounded by items loaded in the Self-Control and Cognitive Complexity factors of Fossati\'s adaptation. This two factor solution is consistent with previous studies ([@bib0060], [@bib0080], [@bib0250]), although in those studies the structure was created with second-order factors. In any case, a two factor solution seems to be more typical in adolescents than in adults. Moreover, the total explained variance in the Spanish validation is higher than in other validations, even with three factors ([@bib0230]). This might be caused by the homogeneity of the sample. In our study, the 1183 participants were between 12 and 14 years old, while in the Brazilian version ([@bib0230]) ages ranged from 15 to 20 years among only 464 students. Concerning factor loadings, three of the five items that presented with low factor weights ("I change friends", "I can think about one problem at a time" and "I change hobbies and sports") showed the same pattern in the Italian version ([@bib0060]). However, there is no coincidence with the pattern found in the Brazilian version ([@bib0230]). Thus, future studies should confirm this two-factor structure with Spanish adolescents and the items adequacy.

The reliability of the Spanish BIS-11-A is high (.87), similar to that found in previous studies (.83) ([@bib0195]) and higher than others (.62 for the Brazilian adaptation and .77 for the Chilean) ([@bib0175], [@bib0230]). However, due to the developmental changes during the adolescence, further studies should explore more in-depth the internal consistency and temporal stability of the BIS-11-A along this period.

Concerning the predictive validity, the BIS-11-A seems to be a valid instrument to predict impulsivity linked to last month alcohol, tobacco and cannabis use, as well as to the presence of last month intoxication episodes, binge drinking and last year problem drinking. Sensitivity ranged from 67.3% to 75% and specificity from 83.4% to 85.4%. False positive percentages were lower than 17% for all measures, with a cut-off point of 73 in the total score maximizing the sensitivity and specificity of the BIS-11-A. These results are relevant considering that only one of the factors contributing to substance use (i.e. impulsivity as measured with the BIS-11-A) has been analyzed. Thus, future researches on early adolescents should take into account this instrument due the important role played in early substances use. Nonetheless, more research is required to replicate the reliability of this proposed threshold.

This study has some limitations, such as the absence of other impulsiveness questionnaires to assess the concurrent validity of the instrument. Also, predictive validity is limited due to the cross-sectional design, which precludes actual prospective predictions. Self-reports are considered valid and reliable method to collect information about substance use ([@bib0240]) but, possible under-reporting on the part of the adolescent might be in place.

These limitations notwithstanding, the present study shows that the Spanish adaptation of the BIS-11-A is a reliable, valid and useful questionnaire to assess impulsiveness among early adolescents and to predict related correlates such as problem drinking and other drugs use, with a total score of 73 being the most appropriate cut-off point to maximize the sensitivity of predictions.

Further studies with adolescents could analyze the temporal stability of the instrument and shed some additional light to the factorial structure of the BIS-11-A.

This work was supported by the Government Delegation for the Spanish National Plan on Drugs (PNSD), Ref. MSSSI-12-2013/131. The PNSD had no role in the study design, collection, analysis or interpretation of the data, writing the manuscript, or the decision to submit the paper for publication. The authors wish to thank the education authorities, the schools, their staff and their students for their participation in the study.

[^1]: *Note*. Frequencies are shown in percentages.

[^2]: *Note.* Factor loadings \< .30 are not shown
